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Milburn, P., Mosher, A. and MacLeod, J.A. 1992. A 32-channel
event interface for a commercial portable data acquisition sys
tem. Can. Agric. Eng. 34:291-293. The design and testing of an event
interface for a commercial, portable data acquisition system, specif
ically the 12-channel Omnidata Easy Logger System, is summarized.
When connected to the Easy Logger System or its equivalent, the
event interface increases the number of channels available for use as

pulse or event counters from only 2 to 32. Though originally de
signed to record low frequency tip rates of several tipping bucket
flow measurement devices, the event interface can be used for a
variety of event-type applications.

La conception et la mise au point d'une interface d'entree
numerique pour un systeme portatif d'acquisition de donnees (le
centralisateur a 12 canaux "Omindata Easy Logger System") sont
resumees. L'interface lorsque connectee au systeme protatif Om
nidata, augmente le nombre de canaux du type compteur
d'impulsions de seulement 2 a 32. Quoique conc,u originalement
pour enregistrer les flots d'impulsions a basse frequence de pluiseurs
pluviometres a bascule, la nouvelle interface peut etre utilisee pour
une variete d'application de ce type.

INTRODUCTION

General purpose ac-powered data acquisition systems such
as the Fluke 2285 B1 orthe Hewlett-Packard 3852A normally
provide 100 or more channels for a range of data collection
and process control activities, including pulse or event
counter functions. Recently released portable data acquisi
tion systems such as the Omnidata Easy Logger System or
the Campbell Scientific Model 2IX provide from 12 to 16
channels, with only two to four channels configured for use
as pulse or event counters. The objective of this work was to
develop a reasonably priced event interface for a specific
portable data acquisition system, the Omnidata Easy Logger
System, suitable for use with up to 32 contact closure type
sensors fitted to tipping bucket devices for measurement of
tile drain flow rate.

BACKGROUND

Commercially available ac-powered data acquisition systems
could readily be employed to record the tip rate of several
tipping buckets (Barfield and Hirschi 1986), but their use is
usually restricted due to one or more of the following consid
erations: 1) they are usually expensive, sophisticated
instruments capable of performing several functions; it is

often not desirable to dedicate them to the relatively simple
task of event counting, especially for experiments of several
months to years duration; 2) the risk of power interruption
and subsequent loss of data during an extreme or rare cli
matic event is not acceptable; 3) the experimental site is
remote from an ac power source.

Bergstrom (1987) used a mechanical event counter with
tipping buckets to measure flow rate from tile drains, but this
requires manual reading and recording of data. Although
workable, this alternative is not attractive for concurrent
operation of several tipping buckets over many years.

Campbell Scientific Inc. (Logan, UT) produces an 8-chan-
nel event interface (model SDM-SW8A) suitable for
interfacing tipping buckets with field data loggers. However,
it is compatible only with data loggers manufactured by
Campbell Scientific.

Our development of an event interface for a portable data
acquisition system, specifically the 12-channel Omnidata
Easy Logger System (Logan, UT), began in 1987 (Milburn
and MacLeod 1991). Three prototypes have since been built
and extensively field tested. The latest version, hereafter
referred to as the Mux-30, began field testing in March 1990.
Subsequent description and discussion will be limited to the
Mux-30.

DESIGN CRITERIA

The Mux-30 was designed to satisfy the following minimal
requirements:

1. Simultaneously record up to 32 contact closure type
sensors, with a closure frequency not exceeding 2 Hz.

2. Operate on two analog input channels and four digital
output channels of the host data logger.

3. Provide limited internal memory and capability for data
transfer to main memory of host data logger.

4. Respond to operational control from the Omnidata Easy
Logger System, or its equivalent (Anonymous 1987).

TECHNICAL DESCRIPTION

The Mux-30 event interface is designed to connect 32 contact
closure type sensors to the Easy Logger System. The Easy
Logger, like many other commercial data loggers, is best

Trade names stated for purposes of clarity or illustration only; does not imply endorsement by Agriculture Canada.

CANADIAN AGRICULTURAL ENGINEERING Vol. 34, No. 3, JULY/AUGUST/SEPTEMBER 1992 291



adapted to monitor analog signals. Contact closure sensors
are digital in nature and thus are difficult to record directly
using an analog data recorder. The Mux-30 is a micro-com
puter based system (Fig. 1). It operates by accumulating in
software the number of tips that occur over time as a digital
number; then, on the request of the data logger, this number
is converted to an analog voltage using a digital to analog
(D/A) converter. This voltage is presented to the data logger,
which re-converts it to a digital number and stores it in
memory. Software to control the microprocessor resides in
EPROM and is written in machine code. Sensors are

debounced in software. Output of the Mux-30 is by two
analog voltages ranging between 0 and 5.120 volts in 5
millivolt steps proportional to the content of the software
counter being read. Two counters are read simultaneously.
The two counters to be read are selected on the basis of an

address provided by the four digital outputs of the data
logger. Note that the input protection network shown in Fig.
1 is common to the sensors and the address bus. Once the

correct address is supplied to the Mux-30, switching on the
excitation voltage causes the output voltage to become pro
portional to the content of channels addressed. The output
voltage remains valid until the excitation voltage is switched
off or the address is changed.

The Mux-30 requires a continuous unregulated power sup
ply of 6 to 30 volts dc from which it draws a maximum
current of 10 milliamperes. This supply is normally provided
by a 12 volt automobile battery. An excitation power supply
of 9 to 30 volts dc at 20 milliamperes is also required. It is
utilized only when information is being transferred from the

$♦*

Mux-30 to the data logger. The Easy Logger System (i.e. the
data logger) normally provides and controls this power sup
ply.

The data logger used with the Mux-30 must have two
available analog voltage input channels in the 0 to 5 volt
range. In addition, it must be capable of operating four digital
outputs under program control. The outputs may be contact
closure to ground, TTL, or CMOS. The Easy Logger meets
these requirements.

The software counters act as a temporary memory for the
data logger, storing the number of events occurring on a
channel since the last time the Mux-30 was polled by the data
logger. When a counter is polled, it is reset to a zero count.
Each counter is capable of counting up to 1024 events be
tween polls. If more events are encountered, the counter
stops incrementing and remains at 1024. Note that if a power
loss is incurred, only those counts accumulated since the last
polling would be lost.

The envelope of the Mux-30 is compact, approximately
200 x 200 x 80 mm (Fig. 2). Connections to the Mux-30 are
by two DB25 female connectors.

FIELD TEST AND DISCUSSION

The Mux-30 has been in continuous service inside a heated,
below-ground data collection shelter since March 1990 re
cording the hourly tip rate of tipping bucket flow meters at a
9-plot drainage-water quality facility in New Brunswick
(Milburn and Richards 1991). Ambient temperature and rel
ative humidity inside the shelter were approximately 15°C
and 80 per cent, respectively. Each of nine tipping buckets
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Fig. 1. Mux-30 circuit diagram.

292

INPUT NETWORK

1 OF 20

SHOWN

SINGLE CHIP

COMPUTER

MCI 468705

"X"

SAME AS ABOVE

♦ /-8 VOLT

& REFERENCE

POWER

T
ctr5'

10 BIT D/A

CONVERTER

AD7541

X"

-?

1

ANALOG0/P I

TO DATA LOGGER

ANALOG 0/P 2

TO DATA LOGGER

MILBURN, MOSHER and MacLEOD



Fig. 2. The Mux-30 event interface; actual size is
200 x 200 x 80 mm.

were equipped with two sensors (reed switches); each sensor
was wired to a separate channel of the Mux-30, thus requiring
18 channels in total. In this configuration, the hourly tip rate
of each tipping bucket was detected by two independent
sensors and recorded on two independent channels of the
Mux-30. When operating properly, both reed switches on the
same tipping bucket should register the same tip rate. Exten
sive field testing in this mode has validated the satisfactory
performance of the Mux-30. In addition, several short dura
tion comparisons (5 to 10 minutes) were conducted between
the actual tip rate, as measured manually, and the reported tip
rate of the Mux-30. Resulting totals were consistently identi
cal (data not shown).

Recall that the maximum count recorded by the Mux-30 is
1024 events per channel. Therefore, if the maximum as
sumed event frequency is one Hz, the Mux-30 counter will
be at capacity in approximately 17 minutes. To obtain an
hourly event rate, data must be transferred to the host data
logger (Easy Logger) at time intervals less than 17 minutes
to ensure that the memory capacity of the Mux-30 is not
exceeded. In our field tests, data were transferred from the

Mux-30 to the Easy Logger every 10 minutes. Using the
standard features of the Easy Logger, these data were subse
quently stored and totalized every hour.

The Mux-30 may be custom-fabricated by Geo-met of
New Minas, Nova Scotia at a cost of approximately $1800.
Units with fewer channels (e.g. 16 instead of 32) would be
less costly. Alternatively, the device may be constructed
using the informationpresented. Note that with minoradjust
ments, the Mux-30 can be used to record event frequencies
up to 60 Hz.
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